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also stated to be satisfactory. The problem to produce 
from a poor grade of fuel containing from 70 to 90 per 
cent of moisture, a briquette which can compete with 
coal, or can make up deficiencies in the fuel supply, is 
a very serious one. Huge masses of raw material have 
to be handled and cleansed from foreign matter, and 
tons of water have to be expelled in order to obtain a 
limited quantity of valuable fuel. Many processes have 
been tried and abandoned, as they proved to be too ex
pensive. A few plants in Germany and Holland are 
working on similar lines with brown coal, but a large 
portion of the water is expelled mechanically before 
drying by heat. Much labor and money have been ex
pended in Germany on the development of the peat 
industry, and nearly all modern methods have origi
nated in that country. Great efforts are being made 
to establish the manufacture of solid peat briquettes 
as a permanent commercial industry. In Holland there 
are many acres of peat bog excavators under cultiva
tion, and supporting from 300 to 350 people per square 
mile. In some water-filled bog trenches, fisheries are 
established on a large scale.-Journal of the Society of 
Arts. 

A FINE EXHIBIT OF WELDED STEEL PLATE. 
By the St. Louis Correspondent of the SCIENTIFIC 

AMERICAN. 

A HANDSOME exhibit of welded plate steel is made 
by the Continental Iron Works of Brooklyn at the 
center of the Machinery Building at St. Louis. The 
most conspicuous piece of work is a large plate-steel 
gas buoy seven feet in diameter and standing eight 

A FINE EXAMPLE OF WELDED PLATE STEEL. 

feet six inches in height, with a total height from the 
ground to the top of the frame of 17 feet 6 inches. 
The capacity of the buoy is 176 cubic feet, and when it 
is afloat the focal plane of the lantern is 10 feet 6 
inches above the water line. Around the base of the 
buoy is a heavy ring, attached to which is a chain 
bridle for anchoring the buoy. For maintaining it in 
an upright position, a weight of 1,800 pounds is bolted 
to the base. The buoy is charged with Pintsch gas at 
a pressure of 12 atmospheres, and the variable light 
of six candle power is shown in continuous intermit
tant operation. The intermissions of the light are 
governed by a small pilot light, which burns all the 
time, the action being automatically controlled by a 
diaphragm. 

To the right of the gas buoy are displayed some 
fine specimens of large-piece welding in the shape 
of a set of combustion chambers for .scotch 
marine boilers, provided with corrugated furnaces. A 
special advantage 'in these is that the flange of the 
furnace enters the combustion chamber, and its rivet
ing is beyond the direct impact of the furnace gases. 
To the left of the buoy are seen some corrugated fur
naces for internally fired Scotch stationary boilers. 
These are first welded and then corrugated. 

There is also shown a fine specimen of a Vanderbilt 
corrugated fire box. The largest piece exhibited is a 
splendid specimen of the welder's art-a soda-pulp di
gestor, which is 9 feet in diameter and measures 
42 feet 9 inches in length on the axis. This massive 
piece of work is built of 11-16-inch steel plate and 
weighs 4 3,000 pounds. It is built up of four plates 
for the shell and two ends. The plates are rolled into 
shape and lap-welded and the sections thus formed 
are lap welded to each other and to the ends. The 
working preFsnre is 125 pounds to the sqnare inch and 
the test prel:li:lure 190 pounds to the square inch. An-

other item in this exhibit that has special interest 
just now is a welded submarine mine. The absence 
of riveted joints in an object of this kind is of course 
an immense advantage in reducing the liability to'de
cay and leakage. 

THE BIG TWENTY-FOOT WOODEN PULLEY IN 
THE MACHINERY BUILDING. 

By the St. Louis Correspondent of the SCIENTIFIC 
AMERICAN. 

NOT far from the massive 5,000-H. P. Allis-Chalmers 
engine in the Machinery Building, stands another ex
hibit, which, like the engine, attracts much attention 
because of its towering height. It is a mammoth, 
built-up, wooden pulley, exhibited by the Reeves Pul
ley Company, of Columbus, Ohio. Although there is 
not a piece of timber in it that is over one inch in 
thickness, the pulley has a diameter of twenty feet, 
measures 50 inches across its face, and weighs 11,500 
pounds. Moreover, it is guaranteed to stand all the 
work that the largest three-ply belt can carry to it. 

The rim of the pulley is built up of red gum plank
ing dressed carefully to size. The plank segments 

THE CAT TORI SYSTEM OF ELECTRIC RAILWAYS. 

WE cannot dwell upon the merits and defects of the 
series system, nor upon the reasons why almost all 
electric railway lines receive the current from a dis
tribution in parallel, namely, with constant potential 
and variable intensity. The fact remains that the 
series system with variable potential and constant in
tensity conveying the energy by the rails is particu
larly adapted to work railway lines with large traffic. 

The following description of an experimental line 
will illustrate and confirm this fact, an experimental 
line extending for about two miles, passing between 
the railway station of Castellammare di Stabia on the 
Gulf of Naples (Italy) and the Cattori's boiler, wagon, 
and bridge works at the mouth of the river Sarno, 
where the system has worked most satisfactorily. 

It is well known that in the series system the cur
rent passes through each motor-car exactly in the same 
way as a current passes through each telegraph in· 
strument on a line, or through each arc light on a cir· 
cuit. The rails, suitably insulated, convey the current 
to the motor cars, and the current returns to the 
power station, by means of a conductor. On the ex per· 

THE BIG 20·FOOT WOODEN PULLEY IN THE MACHINERY BUILDING. 

are scant % of an inch in thickness, by 12 inches in 
depth, and 13 inches' in length. The segments, of 
whIch it takes 61 to make the full width of the rim, 
are glued and nailed together, and are so arranged as 
co break joint. They are made in such short lengths 
to avoid presenting a roughened end grain at the peri
phery. In every alternate row of segments the arms 
of the pulley, which are made up of oak planking % 
of an inch thick by 1214 inches in width, are carried 
right through to the periphery, and are glued and 
nailed in with. the body of the rims. The "splits" 
occur at the main arms, of which there are four, and 
intermediate stiffening arms are run through from 
the periphery to the main arms near the hub, the 
stiffening arms being carried through to the face of 
the pulley and passing through between the planks 
of which the main arms are built up. They are thor
oughly glued and nailed to the latter near the hub. 
At the intersection of the main arms at the hub, two 
heavy plates are carried across each arm, and twenty
six %-inch bolts add to the strength and stiffness of 
the arms at this point. The whole pulley is carefully 
finished and varnished, and it is kept in motion by 
means of a small motor and a friction pulley which 
bears againllt the rim. 
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imental line there was used for this return a copper' 
wire suspended parallel to the railway itself and some 
30 feet distant therefrom. 

The system operates in the following manner: 
Possessing an electric energy of a very high tension 

in the form of polyphase currents, at a convenient dis· 
tance from a railway line which is to be operated by 
electric traction, the energy is conveyed to a certain 
number of stations along the line, and there, by means 
of rotary transformers, reduced and transformed into 
continuous current of constant quantity and variable 
tension, utilized for the traction. By these means are 
obtained at every transforming station two circuits, 
one toward the right and another one toward the left, 
which circuits may have a greater or less extension 
according to the distance between the more important 
railway stations along the whole line. 

Each circuit is so disposed that the rails themselves 
represent a part: of the circuit, that is, either in the 
direction or the return of the electric.' energy, so that 
when an electric train, or separate electric motor· car, 
iR running on the rails, the energy coming from the 
rails on one side of the track traverses the electro·mo· 
tors of the train, and returns to the distril)\It!rrf( stat ion 

by means of the rails Of the op};l0site side. This bein� 
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